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(54) [SS^o^] SftcU^hB^^jt^ff 



(57) [M HRS ( I ) 

R ^i0- CH = CH - X - CH = CH -^N^ R; ' ' (I) 
R l »' 

(S*, R 1 , R2 . R 7 , R8 $3itfX^0^ffl»{c|a [it 2] 

KLfcfflDW&o ) Sfctt, HKS (ID 

R -^^CK=CH-X-CH=CH-^]^ • CIO 
R 1 R 2 

(S^ R 1 , R 2 , R 7 , R 8 fe.fcri XimmW tciH tbtffiV^tixl/^hn;V5^7t>7lM 



m^m i ] -am ( i ) 



( i ) 



o©7;i/+;i/g, 0Ss$»6~2O<D7'J-;l/g, ^» 

6-2 o ©7;i/^;usssi7 u %tmm. 6 ~ 2 0 
©7 u -;i^^>se$7 u -jm%mmm®.6~ 2 

0©7;U34^SS&7y--;l/g*3jVfo R 7 *5±tfR 



;l/3*S/«SfcttJR*ft 6 ~ 2 0 <D7 U 
Wk2] 




(cc-e, R 3 ~R 6 w^n^nsui ^j<jfi, iMn !M (id 
~i 0O7;i/*;i/»SfettflJ*»i~i oor;i/3*'> Wb3] 



CH = CH— X- CH=CH 



(II) 



(iW, ri , R 2 , r 7 , Rs fc^t/xttHuie^iRii; 
) vmzn&it&faziEiL&xttnt.L'zm^ 

[0001] 

BlXfcbff^lE&iBfi (Tg) ft 

[0 0 0 2] 

*hn;l/ = *-yfe;/*Jfcy (E LI?) tt, ga«3t© 

tttflinafcv^ifa^LT^sci;*^, its, *s 
ft-wawt^ft^fflv^cai^&^jb^g^n, fro. 



e Lm^omm^D^Tte, ffi4%t><D&&ztfi to 

Bfl^snr^s omnuHB 6 3 - 2 9 5 6 9 „ 
z. (D^mmm 3 hr7 ^ y<o& \mz u^it lth\ q 
1 -G-Q 2 ©ait^-pa^nrv^o q 1 t 

Q2 «- : en^n?tet^§)im3S75yTSD, Gtt 

7V~uy, iy^uyji/^F-uy^^mtyji^-uyMiD 
mm^& d 2 0 vj^±©epap«i±tcTO c d/ m 2 

»fi*RTj!6i:Lrc. LfrU dd^ffli/^nSiEJLaA 
N, N, N' , N" -fF77i- 
;I/-4, 4' -v ? 75 7lf7x— ;!/ ; 1, 1 — If X (4 
-^-p-h'J;l/75y7i-;l/) -^^D'nW^ 

^fflv^fci£?LaAJitt, stp^i: tt>iznm$kittf$nz% 

rob, k° y*-;l/©jg^3i*^t*^lffl ££t> 



<DM&& 2 0 0 °C£LT£1& < , 3: fcimimiZlS^Tlt 

mTjmme. (T g ) ^9o°cj^tt-sd> *ojg 

AJf i: LTfflv^atfi^M^snTV^S CftW¥3 - 5 
4 2 8 9^i) tf, cntSfeiE?LaAJiOTgtf9 

o°cj^TTSD±iBr c gn^«^$nTv^^ofc 0 z 

tcmwm^iEtix^z, (iri¥3-i 6 3 1 8 iw* 
n) t>\ ;infeiE?LaASoT g #9 o°cotts*3± 



[0 0 0 3] 

Hu&tfiffi^*f - y jwyvymmtottJEfL&Xttftk 

[0 0 0 4] *^tt^§^Mta^'V^T^b^fe 

fftt>-6*«WH:, HRa£ ( I ) 
[0 0 0 5] 
[ft 4] 



R ^nJ^ ch=ch - x - ch=ch -^n^-"- ' CI) 



[0006] (iW, ri is<ktfR2 ^n^nmaz. 
mmw i~io ^7;i/^;«, ^msn 6 - 2 0 <dt u - 

;US, ^fKS6~2 0©7;l/*;l/SS&7U-;l/S, K 
Hit 6 - 2 0 ©7 U -;M-^>*fiM7 U £te 

R7 fcitfRa ^n^fcjj^a j*Mn-i 0 



©7;WI, ^a6~2 0O7U-;l/g, J*H$n 
-1 0O7;l/3*^*Sfet4JE*aiS»6~2 0O7U-;l/ 

[0 0 0 7] 

[ft: 5] 




CH, 



[0008] R 3 ~R 6 zn^M&iL fc* 

Jg, i~io «3D7;l/+;l/gSfct±^tS i~io 



CH 3 

to ) Sfett, 

[0 0 0 9] 
[ft 6] 



« (II) 



CH = CH— X- CH=CH 



(ID 



[0 0 10] (iW, Ri , R2 , R7 , Rs jskzfX 
[0 0 1 l] ♦fSJOfcfc^T, IE?L)±AW^i:LTffl^ 

e»n^{k#^tt, ±i2H»s (i) srctt (id t« 
n*{k^*?fe«o cct, r 1 , R 2 tt^-n^nffii 

n-7n i - 7n n - 7*^;l/g, i - 



t-^yf-;l/S. **^y?-jim, -fv^^yji 

m , KIHR6~2 0O7U-;l/a (7i-;«, ^-7 
^;US, H7i-;H, 7^h^r.;U», 7ifyh7 
-;l/»SF) , J^3fctfc6~2 o©7;l>*;l/»B&7';-;U 
* C b U 71/*. y~*=?-fr7 3L-;l&, if^7x^;l/ 

s. ^;w-7^;u«, ist^jii-y^jimm , mm 

»6~2 0O7;l/3*'>SfHft7U-;l/3l (^h^^>7 



fczKJR, JRlRBi-i 0O7;l/+;H (^T^a, xf- 
n-Tnt^a, i-7nk°;ua, n-7>;U 

a, i -?mm, sec -y mm, tert-rmm, 
^v^ymm, tert-^y^S, ^^v^i/a, 

r^l/S^F) , ^SSC6~2 0O7U-;VS (7i^ 



a, tymm, t"7x-;«, 

xb^l, n- 



7^h^— ;l^a, 7i 
- 1 0O7;b3^i/a 

-^D^>i/a, i-7 

-7b*i/m, sec - 

t-^yh+^a^) s 



[0 0 12] 




[0013] Tfssnazlnoas^-ro ££T\ rs 
~R6 {i^nztmtLtom, mmmi-i ocdtji* 
jim mm, ^mm, n-ynt°;ba, i-7n 
\diim, n-rmm, i-ymm, sec -ym 
a, tert-rmm, ^v^ymm, t-^ymm, 
^t^ymm, jv^mm, ^y°mm, *z=f- 

07;l/3^iWhtfl, xh*^a, n-7nt; 

^ym, i-?v#*ism, n-7>+^a, 

sec -7"h^>a, tert-7> + ^a, ^7^ 

y^;i^^>a, t-^ymt^ym, ^t^ymt 
*ym, ^v^mt^ym, ^7°m**ym, * 
tmt^ym, y~}i*^ym, "fmt^ymm) 

[0014] *«wefflv^ns-»s (i) Sfett- 
irs (id T-mnzit&mt, l^i^^o^f 

UrV> (-HC = CH-) CO^Uf 
^y^ficomMMtttcioT, 4 a 0 "f& 
t>*N b77X—7X, v'^-h^yX*5 

J;lfh7y7-h7>7«^5o #?80j3<DIE7Lii 



[0 0 15] *«woe LjR?t*^a-ifis: ( I ) £ 
fctt-HRSC (ID T?£3ft«{fc£WT?H\ Xi:LT±^ 
Lfc£5&2fffi©a£ffil\ SfeTgtf9 0*C*iB^S 

-U>T?tt4. 4' e^fflSftli*-7i-U>»7l4 

4, 4"' Ig^STfeD, imm*®&2m<D&£L? 

[0 0 16] 

[Its] 



- 0 • 



CH 3 

I 

-c - 



[0 0 17] WfSMo d©<t5*-)KS (I) 
Sfctt (II) Tg|£n?>IE?L&AM^©J|{#M^LTte 
[0 0 18] 

[ft 9] 



I I 

CH 3 CH 3 

©pgr CMH c » = CH ^rt 



(HI) 



NY' 
I 

CH 2 CH3 



N" 
CH*CH 3 
■ • (H 2 ) 



[0 0 19] 



CH 2 CH 3 



CH 2 CH 3 
(H 3 ) 



cV.C. O- CH=CH T0^ C H 4 ) 



CH 2 CH 3 



CH 2 CH 



C H 2 C H 3 



(H 5 ) 



[0 0 2 0] 



Hfcl 1] 



i 

CH 2 CH 3 



H 3 C0 



l 

CH 2 CHs 
• (H 6 ) 



I 

CH Z CH, 



OCH 3 



CH(CH S ) 2 



•N" 
I 

CH2CH3 
( H 7 ) 



1 

CH 2 CH 3 



CH(CH 3 ) 2 1 

CH*CH 3 



(H 8 ) 



[0 0 2 1 ] 



C H 2 C H 3 



1 

CH 2 C H 



CH 2 CH 3 1 

CH 2 CHs 



CH 3 



( g^CH=CH^CH = CH^ r -^ 
6 1113 6 



( H 9 ) 



( H 1 0 ) 



( H 1 1 ) 



[0 0 2 2] 



Utl 3] 



d> o 



(HI 2) 



CH 3 



(HI 3) 



[0 0 2 3] 



lit! 4] 



N-<QhcH = CH-0 

O 0-ch=ch^n; 



C H 1 4 ) 



-@-".ch-©~©-ci..cii-@- 



(H 1 5 ) 



i 

CH 2 C H 3 



I 

C H i C H 3 
(HI 6) 



I 

CH«C 



I 

C H 2 C H 3 
( H 1 7 ) 



C H z C H 3 



CH2CH3 



( H 1 8 ) 



^ch=ch-<^o-<P^ch-ch-<QXn 



( H 1 9 ) 



[0 0 2 5] 



Ut \ 6] 



1 1 

CII 3 Cll 3 

• • » ( H 2 0 ) 

©~ 0 t§C@" c "" c " -CM>- """-i^g^r ° -O 



1 

CHtCila 



[0 0 2 6] 



• • (HZ 1) 
Utl 7] 



'''%^ C " =C "^ M ^ CH ' C "^I^ C "' 

1 CHtCH. 1 

CH 2 CH, ClbC 

C II 3 

11 3 c "v=^ c 



ClhCH* 

• • ( H 2 2 ) 



«-<0 > " ci,=cn_< 0 > ~ ch=ch ^O" n - 



[0 0 2 7] 



Utl 8] 



[0 0 2 8] 



N-<^-CH-CB-^-0-CH = CH-^-«; 



>> C/- CHsCH -@-\__. 



• • • ( H 2 8 ) 



N ^ 

CIUC1U. CHkCH, 
■ • • ( H 2 9 ) 



GlItCHi 



CHjCH) 



• • • ( H 3 0 ) 

[0 0 2 9] ^W?>n§o ±fBHKSC (I) *fctt f-;l/*;l/A75 K (DM F) , ^^7.;W^>K 
(II) f^nSMHl-HaO^ *7.*>^X (DMSO) f) ^ll (NaH, N a N H 2 , ROM 

Xf;Vt7;Vft K©S^JS» 08$ : x* /-;!/, ^ (R : M: Li, N a, K^F) ) CD#£T 



TBJ&lC&QmmiZ'&jjifrZCt&'VtZ (Horner L, ; 
HoffmannH.; Wippel H.G.; Chem. Be r.,(1959) 92, 24 

[0030] ^mnx^^ti^m&x^m^ ±is 
-am (i) srct± (id -e^n^t^i^ftD, 

Mtzm&xmit. ±.iwi&Atim&<o&^ Pig 

J:Dj$A£ttfciE?L*, SBtMfcfiiS*- S«Mi*#o 0 

?±A^^t-r§i:4±^, IE?L^3i^tpg7tS^i3ir 
Sdi:A^#5^%t?fe*o iHLiiAil^Pill^ft 
S i: OKfcSjty d i: lc & D , <£; {gi^WT^ < <DIE?L 

ATO±> 1 04 -1 06 #;l/h/cm<£>®§£4*P> 

[0 0 3 1] *«WOW«E L*?t*^SSWW!Jfi 
14, (1) Hffi/iE?LaA«/^»/«?ayjl/BSE 
^©liltc^S, (2) Wffi/iE?LaA«/^Bte«/flW 
©MgfcSWh (3) Plg/fgft/I/ll^aA/l/Pilio 

11^/1$, 5 (4) PiS/^ftjl/Pig^dcDlW? 
TSUiLfcfcOtfSfSUA, ft&\ LWO^iELl 

4fe«$L<, -fStctf^X, jgBj^X^^, 
5H^F*%^SnSo d©E LH^cfctf^IElItUT 
tt, tt«M£fc£>A£^ (4 eVWJO 

fcLTliAuftHiD&JI, Cul, I TO, Sn0 2 , 

ztit><D&mm*mtsw*v $ u 

0 %<fc <f*cfctfM3;L<, Sfc, «§i:LT 

l±Wft£fe<fcS*^ illSl 0nm~l jim, jfSL<« 
1 0~2 0 0 nmtDlBHT«n§ 0 PigilLT 

i±mm$k(D'hz^ (4ev«T) &jr. «m 

tt, ^HJ7z\, -fhU^A-AU^A^, 



2 o 3 , jyvvkizEimifztiZo m&ma. dn 

* V y^frs Emmies 
ffSK, HJ?ttiI1& 1 0 ~ 5 0 0 n m, L < 5 

o~2 o o nmomrnvmiitiZo ft&\ %7t£3f®£ 

[0 0 3 2] Sfc, *^"Pl±, 

±I3HRS (I) Zfcte (II) T?gSft«fl:£to*5ett 
So-gpicil A-f ScfcfPtS. 
[0 0 3 3] SBtetfBi: LTtt, fflfctf, ^Sffi^S 

mmmMis.&om'^tfimzm^z d ttfT*zz> 0 d d 
[0034] ±$k*yV*ttV—i\/%. <y^TV 

-to*, < y w s ?v-fr%m<Dwmm\ tbx 
a, tfmmmm 59-19439 3*&«K:ia*sft 

2, (5, 7-^- 1 -^y^jv-2-^yV 

**WV)V) - 1. 3, 4-?-Ti?7V-)V ; 4, 
4' -ex (5, 7-t-^yf-;I/-2-^W^-9- 
i/U;W ; 4, 4' -ex (5, 7-s>- 

( 2 - ^ f-;i/- 2 -~7f-)V) - 2 -^y y^+^y U 
;W 7,^-iV^y ; 2, (5, 7-^-t-^y 

^-2-^yy*4^v*y;i0 ^7xy; 2, 5- 

E'X (5- (a, a, -^^f/Hy^W -2-^y 

!/**-9-yy;W 2, 5-ex (5, 7- 

y- (2-^^;l/-2-^;b) 

U;W -3, 4-i/*7x^;W7iV;2, 
(5-^^;i/-2-^yy^^yu;W W7x> ; 
4, 4' -ex (2-^yy"tW!/U;V) H'7x- 
;H 5-^9 L ;l'-2- (2- (4- (5-^^;l/-2- 
^yy*4^7"U;l/) 7x-;W e-;w ^y^/m 
2- (2- (4-^dd7i-;W e-;W ^ 
7 h ( 1 , 2 - d) ^-+^7-;^cD^y7^+^7- 
;l/3S, 2, 2' - (p-7x-b>^tT-U» -ex 
^yV^-7V-)Vm(D^y^7V-)^ 2- (2- 
(4- (2-^y^5^/U;W 7i-;W e-;W 
^y7V^^v-;b ; 2- (2- (4-*;^>7x 



[0035] tmsm^is-hitttv/jvitsmt 

LT«\ m%.imfflVB6 3-2 9 5 6 9 5^&|gfc:fB* 

Tli, hUX (8-*/yy-;W 7;U5-^i*. ex 
(8-*/y/-;K> V^>7A, ex H>v" 

(f) -8-^y;/-;w ffifp\ ex (2-*^- 
8-*/y/^-rO tv^^a**^. hyx 

(8-*/U/-;W HJx (5 

-8-*/u/-;P) 7;i/^x7A, 8-+yu/-;i/ 
Uf-fi*. h'JX (5-*nn-8-4VJ/-;l/) # 
U7A, ex (5-^nn-8-+>"jy-;W 

7A, *°y cssa (id -ex (8-tFn^-5- 
&ji«#^y f^Axk°> f u ^tvt^wen 

So 

[0 0 3 6] gMI#fFfg0 3 7 3 5 8 

• tlBKcD^X^U^^ylfm [HO 3 8 8 7 6 

8 ^^fflStE*®^^ ? 'J r #P*W 2 - 1 

9 1 6 9 4 €&ffi©£ V U ymmit, #gB¥ 2-252 
7 9 3^IS©^X^U;be7^>^#f*, #M¥2- 
1 9 6 8 8 5^ffi<D^'J ftffl¥-2-2 5 

5 7 8 9 €4^80^7* VyWmfc #PH5¥ 2-289 

6 7 6#&«fc«fctflRj2-8 8 6 8 9^|g©7 5P^ 
U J ymmi*. 2-2 5 0 2 9 2 ^fgox^y 



N0 2 



[0 0 3 8] ^if0^hna^7;l/*UX>lf3i^ # 
HflHg 57—1 4 9 2 5 9^, ^15 8- 5 5 4 5 0^, |0] 

63-10406 m^mm^Mmsnx^^yyb^ 

^/i?^ $ yWiMWs Polymer Preprints, Japan Vol. 
37, No. 3 (1988),p.681#£ia«£ft"tVS 

[0 0 3 9] 

Ut2 1] 



t-Bu t-Bu 
t-Bu t-Bu 



t-Bu 

[0 0 4 0] 4HO->"7x^;ylifc ftHOf- 
^-e^y^^v-FP^*, J. J. APPl. Phys., 27, L 
269(1988)^£iB«SttTV>3 
[0 0 4 1] 
[{k2 2] 



;l/7 5y|^«{*teJ:U : |Wl2-2 8 9 6 7 5^ffi©->^ 

n ^ y ? y g ft t f § fSttfefc <£ tftttg 

<fc < . frig 4 , 7 6 9, 2 9 2 ^HHifflSfcllfljSS 

feotfeJ:<, JlO.k^ftft'&ftlOMtLTfi, 1, 4 

->"7i-;v-i, 3-^->*iy; 1, 1, 4, 4- 
rh77i^-i, 3-7^>'iy;fh77i^ 

[0 0 3 7] 
[ft 2 0] 



0 0 

[0 0 4 2] &£©^*£7y$>^->KS§«ffc J. 
J. Appl. Phys., 27, L 269(1988)#fcfEfc£nT W 
[0 0 4 3] 
Hfc2 3] 





[0 0 4 4] vm.Ztl%it-£m, #W60-69 6 5 
m, (WJ61 — 1 43764-^, |W| 6 1 ~ 1 4 8 1 5 9 

WAmmimmztix^z y u- u * ywm 

it, t&mtiB 6 1 -2 2 5 1 5 1 ^, [BI61-23375 

o ^mmmmtftx^z r y v 9+/ z ywm 
ttts «fc 7 y h a y§^{#& H fc^f 3 c t we t i. o 
sjs, (in)*3«fct; (iv) 

[0 0 4 5] 
[ft 2 4] 



(III) 



N - N N — N 

jJ A r 8 JJ A 

0 0 



[0 0 4 6] Ar3~Ar5«itfAr7(4* 

tt^natftfcry-./i/Sfc^u Are ^ru-uys 
*^fo c n 5 07 u -;b»*3 <fc tf 7 u - b^a^g^ 

tTtt, 7i^i, i-ymm, \£y±-;im, ry 



• • • (IV) 

a, \£is-i/ymmtfmfz>nz> 0 sfe, s^s^lt 

tt, JKHSR i~io ©7/V4vl/S, ^3Rft l ~ l 0 ©7 

(imfcAtf (iv) -egsftsfb^tttt, ?*§iflMtt© 

Lv\, c©H&5£ (IlDfe^tf (IV) 

[0 0 4 7] 
[<L2 5] 



(tBu-PBD) 



[0 0 4 8] 



[ft 2 6] 




(CH 3 ) 3 
[0 0 4 9] 



lit 2 7] 




N - N 




[0050] #AW5»n?.o z.<D&o%mTttn*m 
luaLfc (i) ^m/mj&.xm/mm/m^ 
texm/mmmm^mLm^zimtzicte, m 
%.i$$tcomm\mci>rctfm^\ $n%, $t\ ££ 

«U l*K®«ffi©BtffH:, -ttt 1 0 n m~ 1 ;i rru # 
tC 2 0 0 n rnJ^m fStt<Di£g*£iai&a±T*$?£ L 
l\, £©1lffi©±^maA#^ii§IWcffM 
LTIE?LfiASi:-r^c d©B8o»lifk^tt, 
n-h, ^xh, tS-ftitjWf-f 
t^ci:, fccfctf^y^-^tfi^Lfti^tfr^ t 

Sffl-rs*^, i^tf^^iig 

fi5 0-4 0 0°C, HSigl 0-5-1 0-3Pa , 

SO. 0 1 ~ 5 0 n m/fj), gffiiifi- 5 0 ~+ 3 0 0 °C 

£D«Il5nm~5 iim£1&&&5km&*tlt£& 

ik&mitfffi Lft^iBSfc t^iiWSU^ c 

© i?La as <mm.. ?&(&n*M %. im&mmm t 

Sffi*aSHS^X^y*ffiK:TlWP5 0-2 OOnmt* 

/%Km/JEjL&xm/nm<D)\mcimLTt>^\ 

[0 0 5 1] S/c, (2) Kffi/IETLaAS/SSttS/ 



C H ; 



ii?i:^aM-fn«; gw^-r§±ia (2) ©n§$ 
[oo52]£p>tc o) mm/mtm/ftmoMm 

®*«ELjR?%^fSttt, fu$© (1) 

A®<D^^*s§-rna^v\ ztc, -nowmKiE 

«0±fc, ^gfflt)«fr£ft£ifM£ffMU IE7L&A 
;^©SSSM^ & ft S T § *\ S ft « c © 

[0 0 5 3] u±<D&oicLrmiE>nrc*%m<D^mE 
im^te, mmmmw^ (&mm ant, m 

(BAKES) fcfcJu Kffifflflfc77*©SEE£M«rr3«: 

[0 0 5 4] 

£#0>J 1 
[0 0 5 5] 
2 8] 



CC,HbO),PHeC— <^h- CH 2 P(0C 2 H 8 ) 2 
0 0 



[0056] ?i?n^*x$yixxf;n. 8 g^7 

;W>#fflIT-e D M S 0 2 0 5 U U 7 h ;WciSfl¥ U 
*'J^A-t-7h^>F (t BuOK) l.Ogfcftl*. 
fc 0 fOt, N-xf 3 - 

7^ftF2.0g^, SfiTfSlSlfflJifPLfeo 

*£f#fc„ t#en/c^fi)c^£DS^^3 0 0°CW±T$.o 

/Co 

[0 0 5 7] £fc, -fuYyfflBSl&m ( X H — NMR 

, sStfWftiR (I R) ^^h;M3J:tf7aR 

® iH-NMR OSjg: CDC 1 2 , i^:fh7^f 
(TMS) ) 

5 (ppm) =6.9-8.5 (m, 2 6 H : 7x- 



[0 0 5 9] Sib* 
[0 0 6 0] 



[0 0 6 2] "FlStl5^*^Sx7f;H.8 g£7 
;Urf>^ffl^TTDMS 0 2 0 = U U >y WI/fc»£U 
t BuOKl.Og fttiUZ-fca N-x^;l/*;W* 
3 -A;l/#+'>7;l/ft F2. o g^inx., £S 

-?5Hflffl*#L;fco f#5>n/cS^-\^^/-^l 0 0 

= y U -y wufcirafcilgm, afe©$*tf#rttLfc 0 z.<d 

5, 0.8 gCD&&«^#/c 0 t#5»n/c4^^l!fl^ 
(±2 3 7-2 3 8°CT&o/c 0 
[0 0 6 3] Sfc, yob^iWI ( iH-NM 
R) X^*WI/, *fl*K (I R) *^*b;W3«ktf7G 

® iH-NMR (}§jfi: CDC 1 2 , :fb7^f 
(TMS) ) 

5 (ppm) =6.9-8.1 (m, 2 8 H : 5fSK«43«k 



U y &43 <fc tf # ;W s 7-;M&© H ) 

S (ppm) =4.3 (q, 4 H : XfjUO^fl/y 
(-CH 2 -) ) 

5 (ppm) =1.4 (t, 6H:xf;HO^f;l' (- 
CH 3 -) ) 

©I RX^hiV (KB rttMS) 

v c=c ; 1 6 o o cm-* (c = c(Dwmmm) 

<5 C _„ ; 9 7 5 cm-i (C-HOffi^jgl) 
@t£^*t (^ynrtteSStffi) 
C : 88. 8 2% (89. 1 5) 
H : 5. 9 8% ( 6. 1 2) 
N : 4. 4 5% ( 4. 7 3) 

jmrnis. ■ C 44 H 36 N 2 

±mmm^ «fc d , t# 5 nfdti^i 

[0 0 5 8] 
Hfc2 9] 



0**/WV/-;l/S©H) <5 (ppm) =4.2 5 (q, 
4H : X^;l/S<D^U> C-CH 2 -) ) 
<5 (p pm) =1.4 (t, 6H : xf-;l/SO^f-;l/ (- 
CH 3 -) ) 

©i Rx^h^ (kb vm\m 

v c=c ; 1 6 0 0 c m-i (C = C <D#$g» 
<5 C _ H : 9 7 5 cm-i (C -H©ffiftgftJil&) 

@7cIR^«t (^-y^rtttatifS) 
C : 86.5 3 % (86.8 1) 
H : 5. 7 2% ( 5. 9 6) 
N : 4. 3 2% ( 4. 6 0) 
7Sm& ■ C 44 H 36 N 2 0 

[0 0 6 4] 
[ft 3 1] 



I I 

CH2CH3 CH 2 CH 3 
• • • (H 2 ) 

cttfmwzntco [oo6i] 

\2 [fb3 0] 



(C 2 H 5 0) 2 

II 

0 



P H 2 CH*P(0C ? H 5 



i i 

CttfCRi CH 2 CHa 

[0065] -e&zcttfumztirco EfSSffofco 

[0 0 6 6] M«3~2 0 [0 0 6 7] 

Tf3®iafc*Lfc*X*yi8x*7 1 ;l>, 7;Vrt K, [«i] 



SS 1 S 





* x * > R j. x f- ;u 


3 


CH 3 

(C 2 H S 0) 2 PH 2 C-(QWT5)- CH 2 P(0C 2 H 5 ) 2 
II ^ ^ II 
0 CHa 0 


4 


H 3 CQ 

(C 2 H 5 0) 2 PH 2 C— (OWf^V- CH 2 P(0C 2 H 6 ) 2 
II v^/ X^f || 

0 OCH 3 0 


5 


CC 2 H 5 0) , PH , C hOk^T5)-H 2 P (OC , H 6 ) 2 

o k^J 0 


6 


CC,H,0).PH«C— ^^-0-^)- CH.P(OCHa). 
0 o 


7 


(C s H B 0) a PH ! C-(Q)- CH 2 PCOC 8 H 5 ) 2 
0 0 


8 


CH 3 

(C 2 H 5 0) 2 PH 2 C^^>-C-<Q^ CH 2 P(OC 2 H 5 ) 2 
0 CH 3 0 


9 


(C 2 H 5 0) 2 PH 2 C-<^HO > ~^O^ CH2 || (0C2H5)i! 
0 0 



[0 0 6 8] 



[H2] 



& $ 09 


it & m m 


7 JU -f t K ft 


mm 


mm 


3 


H 6 


i 

C,H. 


D M S 0 


t B u O K 


4 


H 7 




DMSO 


n B u L i 


5 


H 1 8 


C,H, 


DMSO 


t B u 0 K 


6 


H 1 9 


€H-<0>- o " c 


DMSO 


t B u 0 K 


7 


H 1 


c«r°" c 

C.H 5 


DMSO 


t B u 0 K 


8 


H 1 7 


CiHi 


DMSO 


t B u 0 K 


9 


H 3 


Calls 


DMSO 


t B u 0 K 



[0 0 6 9] 





* 7* * > gg i ^ -y ^ 


1 0 


(CiHiO)iPBtC-^)- CH 2 P(0C 2 H 6 ) 2 
0 0 


1 1 


CCtH a O)iPHtC-^^— CH.P(0C,H.)i 
0 0 


1 2 


H»CH 2 C 0 
CCelUO),PH 2 C-^)— CH.P(0C,H,), 
0 ClUCHj 


1 3 


H 3 C 

(C,II.0),PHtC-^^- CH,P(0C,H.), 
0 CH, 0 


1 4 


(CjHsOjPIIjChO^- CHiPCOCiHi)! 
II II 
0 0 


1 5 


( C 2 H , 0 ) , P Ht C -<Q— C H 2 P ( 0 C ! H 5 > ! 
0 0 


1 6 


It 3 C 

(C,H 5 0),PH,C-^^— <O-CHiP(0CtHs)» 
0 CH 3 0 



[0 0 7 0] 



[«4] 



$13 (S§3> 





its mm 


7^f t K ft 






1 0 


H 2 0 


C.H. 


DMS 0 


t B u OK 


i i 


H 2 i 


1 

CtH 6 


DMSO 


L B u 0 K 


1 2 


H 2 2 


1 

C 2 H 6 


DMSO 


t B u 0 K 


1 3 


H 2 3 




DMSO 


t B u 0 K 


1 4 


H 2 4 




DMSO 


t B u 0 K 


1 5 


H 2 5 




DMSO 


t 6 i OK 


1 6 


H 2 6 




DMSO 


t B u 0 K 



[0 0 7 1] 



[315] 



m 1 m c«e* > 







1 7 


fr.aH.fnaPH.c — 

11 M 

0 (( ))- CH2P(0C 2 H 5 )2 

0 


1 8 


(c 2 h 5 o) 2 ph 2 c-(QmQ^- CH 2 P(0C 2 H 3 ) 2 

0 0 


1 9 


(C 2 H 5 0) 2 PH»C— <^>"0 CH 2 P(0C 2 H 5 ) 2 
0 D 


2 0 


CH 3 

(CjHsOaPHjC-^^C-^)- CH 2 P(0C 2 H 5 )2 
0 CH 8 0 



SI 1 S U% S ) 





ft & m m 


7Aft K # 






1 7 


H 2 7 


€ysr 0HC 


DMSO 


tBuOK 


1 8 


H 2 8 


0 

<£> 


D M S 0 


n B u L i 


1 9 


H 2 9 


CH 2 CH, 


DMSO 


tBuOK 


2 0 


H 3 0 


HaC 

i 

CH 2 CH S 


DMSO 


L B u 0 K 



[0073] mm i (JEJimxttmm-mm) 
*mm-vm^zjE?i&xtt® cm) , (H2) , ch 

15), (H 1 6) ^©{§CDIE?L)iA*ffi (#S#fF 

m4, 127, 41 2^mmmmm) i , i — e 

(TPAC) ; N, N, N' , N' -ff77ix 



;I/-4, 4' -v ? 75/tr7xn;U (TPD) ©ffluSfc 

[0 0 7 4] 
[H7] 



2 £ 



IE7L& A*f *4 


m& 


T g 


© it £ « m 


CO 


C°C) 


H 1 


2 8 6 




H 2 


2 3 0 




H 1 5 


2 2 4-227 


1 1 0 


H 1 6 


2 3 7-238 


1 0 1 


TPAC 


1 8 2. 6 


8 2 


TPD 


1 4 3. 7 


5 5. 9 



[0075] mm 2 mmitwfe 1 ) 

2 5mmX 7 5mmXl. 1 mmiO^Xlfi^Vyn 
fC, CO^^Sfi^U V/0 3 F7^XF'J7^~ 

U ^ 'J 7 x ysogKiraSi*- h tIE?L&A*ffl (H 

2) £2 0 OmgAtl, 5 X 1 0-4P a f? 

MHLfcc ^<Df£, BufB#-h%3 3 0°CST«U 
H 2 ^^*jgfiO. 1 ~0. 3 n m/®vmi3amfo±.£. 
MHLT\ iJ|6 0nm«lIL/i„ Z<Dt1*(Dm 

[0 0 7 6] ##M3 (SlW^tiBfJS2) 
* V yS©Jg#M#- HcTPD*200mgX 

ft, «HB#- h * 2 2 0 °c $ -einfft Lfzct zwiis # 
#M2 fclfOSIfcLTSiffiiLfco f#5ftfc8iB*^*k: 

lift. ±IB##M 1 ~ 3 T?#5ftfe8£J: 0 , *fgHJ 
[0 0 7 7] ^Sfiffll 

2 5mmX 7 5mmXl. 1 mm<D^77iSJ:l: I TO 

^mmmKx\QQnm(om^m.mLtc^<D (hoy 
as) ttmwz.ftmmtLK, ccomw^tm 

oit»igSiifr5jffli*i»£Lft. set, coaws 
£fS*££uv/o 3 F^xbU'y^- (-9-^3^ y$ 
-t->3t;b© T*3^MSU s«aso*«w&* 



©fiffiinSfa^- h £ 8 -\l fu**/*s u ytDA 1 iff* 

(Alq)^200mg An, $ ftgij©^ U 7r 
- h KlEJL&Attn (H2:BCzVBi)£:200m 

gxnxM^m 1 x 1 o-<PaS7Sffift. 

& H2ADOHUl2#-h*3 3 0lCST*in«iU H2 

^^«^go. 1 ~o. 3nm/®-vmw33m&±ic%m 

Its JU¥6 0nmOiE?LaAS*iajgLfto CI CD i: # 
©SSSS{±^M"PSofc 0 dft£|t£S£D 
^Dtb-Tdi:^<, IE?LaAji±^ 
J: D A 1 q ^OTt IT 5 0 n mll^lil/co CO) 
£i*<Dtf-bm&&2 4 0-2 5 0°C, HSIiimiO. 2 
~0.4nm/#, SfiiSfili^StfSofto t#5>ft/c3I 

x ymommnmx- htv ^ a u # y 1 g * a 

A g 5 0 0 m g £gg Lfto *Oft, 2X10 

-4 p a $ -ems. u ±ia#- h %ip«i l a g 

0. 1 ~0. 2 nm/S\ |W]B# tcfe ? — h feinS&L 

V >"7 A £H*j§S 1 ~ 2 n m/®"Cmm Ltc a C 

%M±\Z 1 5 0 nm«ji^#L^fR]lfflt htc a C<0'M 

mm l tcmzmMtf 2 3 m a / c m 2 m&mtis m&o 
i%~%m%tco ffltffl&oMSk. wmmz 7 0 0 c d 

/m2, »$til.2^-^y/WT*SofCo 

£ ©*?*ffllS3tf ^»H«*fc T*&S«ji*ff o fcig 

1 0 0 c d/ m 2 cd^m^« 6 0 0 usurp 

Soft. 

[0078] msm2~\ 9 

[0 0 7 9] 



131 





iE 7L ft A m 


m& 


S ffi «f « 












(V) 


(rnA/cm 2 ) 


(cd/m 


*) 


< m m ) 


2 


H 


6 


7 


3 


0 


8 


9 


0 


3 4 0 


3 


H 


7 


6 


3 


0 


5 


6 


0 


2 5 0 


4 


H 


1 8 


6. 5 


2 


5 


9 


6 


0 


3 2 0 


5 


H 


1 9 


5. 2 


3 


0 


1 2 


0 


0 


5 4 0 


6 


H 


1 


7 


4 


0 


7 


5 


0 


2 2 0 


7 


H 


1 7 


6 


5 


0 


1 5 


0 


0 


1 7 0 


8 


H 


3 


7 


4 


5 


1 6 


0 


0 


6 0 0 


9 


H 


2 0 


6 


1 


5 


5 


4 


0 


4 5 0 


1 0 


H 


2 1 


7 


2 


J 


6 


4 


0 


5 0 0 


1 1 


H 


2 2 


5. 4 


3 


5 


5 


7 


0 


6 0 0 


1 2 


H 


2 3 


6. 5 


2 


4 


1 1 


0 


0 


7 0 0 


1 3 


H 


2 4 


7. 5 


3 


1 


4 


9 


0 


8 0 0 


1 4 


H 


2 5 


6. 0 


2 


1 


9 


8 


0 


12 0 0 


1 5 


H 


2 6 


7. 5 


2 


5 


7 


6 


0 


14 0 0 


1 6 


H 


2 7 


7. 0 


1 


5 


9 


0 


0 


6 0 0 


1 7 


H 


2 8 


5. 6 


2 


5 


8 


5 


0 


7 0 0 


1 8 


H 


2 9 


5. 5 


3 


5 


7 


4 


0 


4 0 0 


1 9 


H 


3 0 


7. 0 


4 


5 


2 0 


0 


0 


3 5 0 



[0080] ttmu 

2 5 mm X 7 5 mm X 1 . 1 mm£>;tf ^XSfcttC I T 0 
iSIfSCTl OOnmCJSS-TSflgLfcfc© (HOY 

as) ^mm^.nmmtLrc a #w 
-^>a^;no t3^«u mwBm^wm* 

SSffi OHO H) OlIfi^l/^-tcH^Lturr^fi 
©ffiJnM&#- HcTPD£200mg Atl, S fcgiJcD 
t U 7fVS^- McAlq*200mg AtlTK^f 



h It 2 2 0 °C $ U TPD ^^MSO . 

1 ~0. 3nm/#-efflJ}tlfi±tliLT, MiP6 
0 nm©IE?LaAJI£S{l£Lfco COfctOgffiiagti 

4<, E?L?iA)i±fc, fe^-OCD^-h cfcD A 1 q£ 
^S^LT5 0 nmmmmmLTzo h 
MS.lt 2 4 0 ~ 2 5 0 °C, j&gilg&O. 2 ~0. 4 n m/ 

h fc v * A U jK > l g * An, 3= fcgij© 

* y yxT-ymtDtmtom? Y^yncAgsoom 



5 0 n m^jlMSf LttftWii: Lfco C0iI£&JIMt« 
I T0«ffi^H®i:LTlfi^6 v^fflraLfclg 
3 2 m A/ c m 2 mSSSn, Jtft©iS-ft*# 

ft. ftftBimot£%, mm&ltt 9 0 0 c d/m 2 , g 

10 0c d/m 2 (D^Mfflte 1 00»feoft o <1© 



[0 0 8 1] 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 05-1 94943 



(43)Date of publication of application : 03.08. 1 993 



(51)lnt.CI. C09K 11/06 
C09K 11/00 
H05B 33/14 



(21 )Application number : 04-203318 (71 )Applicant : IDEMITSU KOSAN CO 
LTD 

(22)Date of filing : 30.07.1 992 (72)lnventor : HOSOKAWA CHISHIO 



KUSUMOTO TADASHI 



MATSUURA MASAHIDE 



(30)Priority 

Priority number : 031 95250 
Priority date : 05.08.1991 
Priority country : JP 



(54) ORGANIC ELECTROLUMINESCENT ELEMENT 
(57)Abstract: 

PURPOSE: To prepare the subject element which has a high glass transition 
point, a high m.p., and a long life by using a specific distyrylbenzene deriv. as a 
material to be injected into positive holes. 

CONSTITUTION: The objective element is prepd. by using a compd. of formula I 
or IV as a material to be injected into positive holes. In formula I, R1 and R2 are 



each independently 1-1 OC alkyl, 6-20C aryl, 6-20C alkaryl, 6-20C aryloxyaryl, or 
6-20C alkoxyaryl; R7 and R8 are each independently H, 1-1 OC alkyl, 6-20C aryl, 
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formula IV, R1 , R2, R7, R8, and X are each as defined above. 
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CLAIMS 
[Claim(s)] 

[Claim 1] General formula (I) 
[Formula 1] 

R 1 R 2 

(R1 and R2 show the alkyl group of carbon numbers 1-10, the aryl group of 
carbon numbers 6-20, the alkyl group permutation aryl group of carbon numbers 
6-20, the aryloxy group permutation aryl group of carbon numbers 6-20, or the 
alkoxy group permutation aryl group of carbon numbers 6-20 independently 
among a formula, respectively.) R7 And R8 Hydrogen, the alkyl group of carbon 



numbers 1-10, the aryl group of carbon numbers 6-20, the alkoxy group of 
carbon numbers 1-10, or the aryloxy group of carbon numbers 6-20 is shown 
independently, respectively. Moreover, X is a formula [** 2]. 

R 4 R 6 




CH, 
CH s 



(-- here, R3 -R6 shows hydrogen, the alkyl group of carbon numbers 1-10, or the 
alkoxy group of carbon numbers 1-10 independently, respectively.) - the 
divalent radical expressed is shown. Or general formula (II) 



[Formula 3] 



(-- R1, R2, R7, R8, and X are the same as the above among a formula.) ~ 
organic electroluminescent element characterized by using the compound 
expressed as a hole-injection ingredient. 

[Claim 2] The organic electroluminescent element using the thin film which 



consists of a compound according to claim 1 as a hole injection layer. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the long lasting organic 
electroluminescent element using a detailed hole-injection ingredient with high 
glass transition temperature (Tg) and melting point about an organic 
electroluminescent element. 
[0002] 

[Description of the Prior Art] Since the electroluminescent element (EL element) 
has the description of visibility being high, and being a perfect solid-state 
component because of self-luminescence, and excelling in shock resistance, 
various components using current, inorganic, and an organic compound are 
proposed, and utilization is tried. Among these components, since an organic EL 
device can reduce applied voltage sharply, development of various ingredients 
or a component is furthered. About the configuration of said organic EL device, 
although there are various things, using aromatic series tertiary amine is 



indicated as an ingredient of the hole injection layer in the component 
configuration of ITO / hole injection layer / luminous layer / cathode 
(JP,63-295695,A). As an especially desirable example of this aromatic series 
tertiary amine, it is Q1-G-Q2. It is expressed with the structure expression. Here, 
it is Q1. Q2 It is aromatic series tertiary amine independently, respectively, and 
G is arylene, cyclo alkylene, a connection radical like an alkylene group, or a 
carbon-carbon bonding radical. They are hundreds cd/m2 at the applied voltage 
beyond 20V by this component configuration. High brightness was made 
possible, however, N, N, N', and N' which are the hole-injection ingredient used 
here - since recrystallization produced the hole injection layer using a - 
tetra-phenyl -4, 4'-diamino biphenyl;1, and 1-bis(4-G p-tolylamino 
phenyl)-cyclohexane etc. with time amount, formation and energization 
degradation of the pinhole of a component advanced with time amount, and in 
order to obtain a long lasting component, there was a problem. This had the 
melting point of the aromatic series tertiary amine used as a hole-injection 
ingredient as low as 200 degrees C or less, and in amorphous state, glass 
transition temperature (Tg) was 90 degrees C or less, consequently thermal 
resistance was small, and it was for thermal degradation to advance also in a 
room temperature, moreover, the technique using the styryl amine derivative as 
a hole injection layer is indicated - **** (JP,3-54289,A) - Tg of this of a hole 



injection layer is 90 degrees C or less, and the above-mentioned trouble was not 
solved, furthermore, the technique using the JISUCHIRIRU benzene derivative 
as a component ingredient is indicated - **** (JP,3-163187,A) - Tg of this of a 
hole injection layer is 90 degrees C or less, and the above-mentioned trouble 
was not solved. 
[0003] 

[Means for Solving the Problem] Then, this invention persons found out that a 
long lasting organic EL device was obtained by using a JISUCHIRIRU benzene 
derivative with high Tg and melting point for a hole-injection ingredient, as a 
result of inquiring wholeheartedly that the above-mentioned trouble should be 
solved. 

[0004] This invention is completed based on this knowledge. That is, this 
invention is a general formula (I). 
[0005] 
[Formula 4] 

R ^N^ CH = CH - X - CH = CB ^Ni^• , ■ ' 0) 
R 1 R 2 



[0006] (R1 and R2 show the alkyl group of carbon numbers 1-10, the aryl group 
of carbon numbers 6-20, the alkyl group permutation aryl group of carbon 



numbers 6-20, the aryloxy group permutation aryl group of carbon numbers 6-20, 
or the alkoxy group permutation aryl group of carbon numbers 6-20 
independently among a formula, respectively.) R7 And R8 Hydrogen, the alkyl 
group of carbon numbers 1-10, the aryl group of carbon numbers 6-20, the 
alkoxy group of carbon numbers 1-10, or the aryloxy group of carbon numbers 
6-20 is shown independently, respectively. Moreover, X is a formula [0007]. 
[Formula 5] 




rT , CH 3 



[0008] (-- here, R3 -R6 shows hydrogen, the alkyl group of carbon numbers 1-10, 
or the alkoxy group of carbon numbers 1-10 independently, respectively.) ~ the 
divalent radical expressed is shown. Or general formula (II) 
[0009] 



[Formula 6] 

R 



^g^-cB.c.-x-ce.CB-^r^' 



(II) 



[0010] (- R1 , R2, R7, R8, and X are the same as the above among a formula.) - 
the organic electroluminescent element characterized by using the compound 
expressed as a hole-injection ingredient is offered. 

[0011] In this invention, the compound used as a hole-injection ingredient is a 
compound expressed with the above-mentioned general formula (I) or (II). Here 
R1 and R2 To ********** independence, the alkyl group of carbon numbers 1-10 
(A methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, 
sec-butyl, tert-butyl, an isopentyl radical, t-pentyl radical, a neopentyl radical, an 
iso hexyl group, a heptyl radical, an octyl radical, a nonyl radical, a decyl group), 
etc., The aryl group of carbon numbers 6-20 (a phenyl group, a naphthyl group, 
a biphenyl radical, an anthranil, phenan truck nil radical, etc.), The alkyl group 
permutation aryl group of carbon numbers 6-20 (a tolyl group, a dimethylphenyl 
radical, an ethyl phenyl group, a methyl naphthyl group, dimethyl naphthyl group, 
etc.), The alkoxy group permutation aryl group of carbon numbers 6-20 (a 
methoxypheny radical, an ethoxy phenyl group, a methoxy naphthyl group, 
ethoxy naphthyl group, etc.), The aryloxy group permutation aryl groups (a 
phenoxyphenyl radical, a NAFUSO oxy-phenyl group, a phenoxy naphthyl group, 
phenoxy anthranil, etc.) of carbon numbers 6-20 are shown. R7 and R8 To 
********** independence, hydrogen, the alkyl group of carbon numbers 1-10 (A 



methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, 
sec-butyl, tert-butyl, an isopentyl radical, a tert-pentyl radical, a neopentyl radical, 
an iso hexyl group, a heptyl radical, an octyl radical, a nonyl radical, a decyl 
group), etc., The aryl group of carbon numbers 6-20 (a phenyl group, a naphthyl 
group, a biphenyl radical, an anthranil, phenan truck nil radical, etc.), The alkoxy 
group of carbon numbers 1-10 (A methoxy group, an ethoxy radical, n-propoxy 
group, i-propoxy group, an n-butoxy radical, an i-butoxy radical, a sec-butoxy 
radical, a tert-butoxy radical, t-pentoxy radical, etc.) Or the aryloxy groups (a 
phenoxy group, naphthyloxy radical, etc.) of carbon numbers 6-10 ******. 
Furthermore, X is a formula [0012]. 
[Formula 7] 

R 4 R s ' 




_ CH s 

" ' ~ CH S 



[0013] It comes out and the divalent radical expressed is shown. Here R3 - R6 
To ********** independence, hydrogen, the alkyl group of carbon numbers 1-10 



(A methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, 
sec-butyl, tert-butyl, an isopentyl radical, t-pentyl radical, a neopentyl radical, an 
iso hexyl group, a heptyl radical, an octyl radical, a nonyl radical, a decyl group), 
etc., Or the alkoxy group of carbon numbers 1-10 a methoxy group, an ethoxy 
radical, n-propoxy group, i-propoxy group, an n-butoxy radical, an i-butoxy 
radical, a sec-butoxy radical, a tert-butoxy radical, an isopentyloxy radical, a 
t-pentyloxy radical, a neopentyl oxy-radical, and an iso hexyloxy radical - A 
heptyloxy radical, an octyloxy radical, a nonyloxy radical, a decyloxy radical, etc. 
are shown. 

[0014] The compound expressed with the general formula (I) or general formula 
(II) used by this invention has two methylidyne (-HC=CH-) units, and the 
structure of four kinds of combination, i.e., a cis~cis- , transformer-cis- , 
cis-transformer, and a transformer-transformer is in 1 molecule by the 
geometrical isomerism of this methylidyne unit. The hole-injection ingredients of 
this invention may be which those things, and what the geometrical isomer 
mixed is sufficient as them. It is the thing of a transformer object altogether 
especially preferably. 

[0015] It is desirable to choose the structure where Tg exceeds 90 degrees C, 
with the compound expressed with the general formula (I) or general formula (II) 
in an EL element of this invention, using a divalent radical which was mentioned 



above as X. For example, at least for 4 and 4' association, about a joint location, 
at least 1 and 4 association is [ radical / terphenylene ] 4 and 4'" in biphenylene 
at a phenylene group. As a divalent radical which it is only association and cuts 
conjugated system, it is [0016]. 
[Formula 8] 

CH 3 

- 0 - , X tt -C 




H J 6h ; 



[0017] ** is mentioned. As an example of a hole-injection ingredient expressed 
with such a general formula (I) or (II), it is [0018]. 
[Formula 9] 
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[0019] 

[Formula 10] 
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[0020] 

[Formula 11] 
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[Formula 12] 
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[Formula 13] 
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[Formula 14] 
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[Formula 1 5] 
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[Formula 16] 
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[0026] 

[Formula 17] 
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[Formula 18] 



'Ch»= cH -CM>-CH H - c "CH 



( H 2 5 ) 



H 3 CO 



N ^0^ cii "" cH_ ^^ < ^~ cH=cHH O h \ 

CH 8 

H 3 CO' ' 0 C B s 

• • • ( H 2 6 ) 



[0028] 

[Formula 19] 
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[0029] ** is mentioned. The compounds H1-H30 expressed with the 
above-mentioned general formula (I) or (II) the mixed solution (solvent: - ethanol, 
benzene, and a tetrahydrofuran (THF) -) of phosphonate and an aldehyde 



N.N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO), etc. are made to 
react under existence of a base (NaH, NaNH2, ROMs (R: an alkyl group, M:Li, 
Na, K, etc.)). It is easily compoundable with the Wittig-Horner reaction which 
gives the olefin of high yield. (Horner L,; HoffmannH.; Wippel H.G.;Chem.Be r. 
(1959), 92, 2499 reference). 

[0030] The hole-injection ingredient used by this invention consists of a 
compound expressed with the above-mentioned general formula (I) or (II), and, 
of course, this can be used also as an ingredient of a luminous layer as an 
ingredient of a hole injection layer. The hole injection layer in the organic EL 
device of this invention consists of the above-mentioned hole-injection ingredient, 
and has the function to transmit the electron hole poured in from the anode plate 
to a luminous layer. By pinching this layer between the anode plate of an EL 
element, and a luminous layer, the electron hole of many in a low battery is 
poured into a luminous layer, and the brightness of a component improves. The 
hole-injection ingredient of this hole injection layer is the compound which can 
transmit an electron hole to a luminous layer appropriately while it is arranged 
inter-electrode [ which was able to give electric field / two ] and makes easy 
impregnation of the electron hole from an anode plate. By inserting a hole 
injection layer between an anode plate and a luminous layer, many electron 
holes are poured into a luminous layer by lower electric field. Furthermore, the 



electron poured into the luminous layer from cathode or an electronic injection 
layer is accumulated near the interface in this luminous layer with the obstruction 
of the electron which exists in the interface of a luminous layer and a hole 
injection layer, and its luminous efficiency improves. A desirable hole-injection 
ingredient is 104-106 here. When the layer has been arranged inter-electrode 
[ which was able to give the electric field of a bolt/cm ], it has the hole mobility of 
10-6cm2 / bolt, and a second at least. 

[0031] As for the laminated structure in the organic EL device of this invention, 
what carried out the laminating of a laminating or (4) anode plates / luminous 
layer / the cathode to the order of (1) anode plate / hole injection layer / luminous 
layer / electronic injection layer / cathode in this sequence at the order of a 
laminating, (2) anode plates / hole injection layer / luminous layer / cathode in 
the order of a laminating, (3) anode plates / luminous layer / electronic injection 
layer / cathode is desirable. In addition, as for these organic EL devices, forming 
on a support substrate is desirable. As for the substrate which can be used in the 
organic EL device of this invention, what has transparency is desirable, and, 
generally glass, a transparent plastic, a quartz, etc. are appropriated. What uses 
the large (4eV or more) metal, the alloy, the electrical conductivity compounds, 
and such mixture of a work function as electrode material as a positive electrode 
in this EL element is used preferably. As an example of such electrode material, 



conductive transparent materials, such as metals, such as Au, Cul, ITO and 
Sn02, and ZnO, are mentioned. This positive electrode can produce such 
electrode material by making a thin film form by approaches, such as vacuum 
evaporationo and sputtering. When taking out luminescence from this electrode, 
it is desirable to make permeability larger than 10%, and below hundreds of 
ohms / ** of the sheet resistance as an electrode are desirable. Although 
thickness is furthermore based also on an ingredient, 10nm - 1 micrometer is 
usually preferably chosen in 10-200nm. What, on the other hand, uses the small 
(4eV or less) metal, the alloy, the electrical conductivity compounds, and such 
mixture of a work function as electrode material as cathode is used. As an 
example of such electrode material, a sodium and sodium-potassium alloy, 
magnesium, a lithium, magnesium / copper mixture, aluminum/aluminum 203, 
an indium, etc. are mentioned. This cathode can produce such electrode 
material by making a thin film form by approaches, such as vacuum 
evaporationo and sputtering. Moreover, below hundreds of ohms / ** of the sheet 
resistance as an electrode are desirable, and 10-500nm of thickness is usually 
preferably chosen in 50-200nm. In addition, in order to make luminescence 
penetrate, if either the anode plate of an organic EL device or cathode is 
transparent or translucent, it improves [ luminous efficiency ] and is convenient. 
[0032] Moreover, especially in this invention, it is not restricted about the 



luminescent material of a luminous layer, and the thing of arbitration can be 
conventionally chosen and used out of a well-known compound. In addition, the 
compound expressed with the above-mentioned general formula (I) or (II) is also 
mixable into a part of luminous layer. 

[0033] As a luminescent material, good compounds of a thin film plasticity, such 
as fluorescent brighteners, such as a polycyclic condensed ring aromatic 
compound compound, a benzooxazole system, a benzothiazole system, and a 
benzimidazole system, a metal chelation OKISANOIDO compound, and a 
JISUCHIRIRU benzenoid compound, can be used, for example. Here, as the 
above-mentioned polycyclic condensed ring aromatic compound compound, the 
condensed-ring photogene which contains an anthracene, naphthalene, a 
phenanthrene, a pyrene, a chrysene, and a perylene frame, for example, other 
condensed-ring photogene containing about eight condensed rings, etc. can be 
mentioned. 

[0034] As fluorescent brighteners, such as the above-mentioned benzooxazole 
system, a benzothiazole system, and a benzimidazole system What is indicated 
by JP,59-194393,A can be used. For example, as the example of representation 
2, 5-screw (5 and 7-G t-pentyl-2-benzoxazolyl)-1, 3, 4-thiadiazole; A 4 and 
4'-screw Stilbene; 4, 4'-bis(5, 7-G (2-methyl-2-butyl)-2-benzoxazolyl) stilbene;2, 
5-bis(5, 7-G t-pentyl-2-benzoxazolyl) thiophene;2, 5-screw (5, 



7-t-pentyl-2-benzoxazolyl) () [ 5-] (alpha, alpha, and 
dimethylbenzyl)-2-benzoxazolyl thiophene;2, the 5-screw (5, 7-G 
(2-methyl-2-butyl)-2-benzoxazolyl) -3, 4-diphenyl thiophene; 2 and 
5-bis(5-methyl-2-benzoxazolyl) thiophene; A 4 and 4'-screw (2-benzoxazolyl) 
biphenyl; -- 5-methyl-2-(2-(4-(5-methyl-2-benzoxazolyl) phenyl) vinyl) 
benzooxazole; - benzooxazole systems, such as 2-(2-(4-chlorophenyl) vinyl) 
naphth (1, 2-d) oxazole, - 2 2' -(p-phenylenedivinylene)- Benzothiazole systems, 
such as screw benzothiazole, 2-(2-(4-(2-benzoimidazolyl) phenyl) vinyl) 
benzimidazole; fluorescent brighteners, such as benzimidazole systems, such 
as 2-(2-(4-carboxyphenyl) vinyl) benzimidazole, are mentioned. 
[0035] As the above-mentioned metal chelation OKISANOIDO compound, what 
is indicated by JP,63-295695,A, for example can be used. As the example of 
representation Tris Aluminum, a screw (Eight quinolinol) Magnesium, a screw 
(Eight quinolinol) () [ benzo] (f) - eight-quinolinol zinc, a screw Aluminum oxide, a 
tris (eight quinolinol) indium, tris (5-methyl-eight quinolinol) aluminum, an 
eight-quinolinol lithium, a tris (5-chloro-eight quinolinol) gallium, a screw 
(2-methyl-8-quinolate) (5-chloro-eight quinolinol) 8-hydroxyquinoline system 
metal chain objects, dilithium EPINDORI dione, etc., such as calcium and Pori 
(zinc (ll)-bis(8-hydroxy-5-KINORI nonyl) methane), are mentioned. 
[0036] A JISUCHIRIRU benzene derivative given in the Europe patent No. 



0373582 specification otherwise, a dimethylidene derivative given in this No. 
0388768 specification, The coumarin derivative of JP,2-191694,A, the 
JISUCHIRIRU pyrazine derivative of JP,2-252793,A, The perylene derivative of 
JP,2-196885,A, the naphthalene derivative of JP,2-255789,A, The phtalo peri 
non derivative of JP,2-289676,A and a 2-88689 official report, The styryl amine 
derivative of JP,2-250292,A, the cyclopentadiene derivative of a 2-289675 
official report, etc. can be suitably chosen from the luminescent color, engine 
performance, etc. which are made into the purpose. According to a request, the 
laminated structure more than two-layer is sufficient as the luminous layer which 
consists of the above-mentioned organic compound, and it may add and form a 
fluorescent material as indicated by the U.S. Pat. No. 4,769,292 specification. In 
this case, the above-mentioned organic compound is a thin film-like layer, a part 
of impregnation function of the function of a luminescence field and 
luminescence function are taken charge of, on the other hand, minute amount 
(several mol % less than) existence is recognized into the layer of that organic 
compound, and the fluorescent material is bearing a part of luminescence 
function to answer the recombination of an electron and an electron hole and to 
emit light. Furthermore, the organic compound used for a luminescence field 
may be a compound which does not have filminess, and a 1, 
4-diphenyl-1,3-butadiene;1, 1 and 4, and 4-tetra-phenyl-1 ,3-butadiene; 



tetra-phenyl cyclopentadiene etc. is mentioned as an example of such a 
compound. However, the ingredient which does not have such filminess has a 
fault with the short life of a component. On the other hand, in the organic EL 
device of this invention, although there may be no electronic injection layer, what 
has an electronic injection layer is still more desirable, and its luminescence 
engine performance improves much more. An electronic injection layer consists 
of a compound which transmits an electron. As a desirable example of the 
electron injection ingredient which forms an electronic injection layer, it is [0037]. 
[Formula 20] 




[0038] which nitration full - me - non - the anthra quinodimethan derivative and 
Polymer Preprints which are indicated by a derivative, JP,57-149259,A, 
58-55450, the 63-104061 official report, etc., Japan Vol.37, No.3 (1988), and 
[0039] indicated by the p.681 grade 
[Formula 21] 



t-Bu t-Bu 




t-Bu t-Bu 



[0040] [0041] indicated by thiopyran dioxide derivatives, such as which diphenyl 
quinone derivative, J.J.APPl.Phys., 27, L 269 (1988), etc. 
[Formula 22] 



NC CN 




[0042] [0043] indicated by which thiopyran dioxide derivative, J.J.Appl.Phys., 27, 
L 269 (1988), etc. 
[Formula 23] 




[0044] An anthra quinodimethan derivative, an anthrone derivative, etc. which 
are indicated by the deflection ORENIRIDEN methane derivative which comes 
out and is indicated by the compound and JP,60-69657,A which are expressed, 
61-143764, the 61-148159 official report, etc., JP.61-225151.A, the 61-233750 
official report, etc. can be raised, moreover, the following general formula (III) - 
and (IV) -- 
[0045] 

[Formula 24] 
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[0046] (Among a formula, Ar3 -Ar5 and Ar7 show an aryl group independently, 
respectively, and Ar6 shows an arylene radical.) These aryl groups and an 
arylene radical do not need to be permuted even if it permutes. The compound 
expressed can be mentioned. Here, as an aryl group, a phenyl group, a naphthyl 
group, a biphenyl radical, an anthranil, a peri RENIRU radical, a pyrenyl radical, 
etc. are mentioned, and a phenylene group, a naphthylene radical, a 
biphenylene radical, an anthracenylene group, a peri RENIREN radical, a 
pyrenylene radical, etc. are mentioned as an arylene radical. Moreover, as a 
substituent, the alkyl group of carbon numbers 1-10, the alkoxy group of carbon 
numbers 1-10, or a cyano group is mentioned. The compound expressed with 
this general formula (III) and (IV) has the desirable thing of a thin film plasticity. 
As an example of a compound expressed with this general formula (III) and (IV), 



it is [0047]. 
[Formula 25] 
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[Formula 26] 
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[Formula 27] 




[0050] ** is mentioned. What is necessary is just to follow the procedure like a 
degree, in order to create the organic EL device of the configuration of (1) anode 
plate / hole injection layer / luminous layer / electronic injection layer / cathode 
mentioned above using such a component ingredient. That is, an electrode is 
first produced in vacuum evaporationo or a spatter on a substrate. Under the 
present circumstances, generally, 200nm or less is desirable [ especially the 
thickness of a film-like electrode ] 10nm - 1 micrometer, when raising the 
permeability of luminescence. Next, a hole-injection ingredient is formed in the 
shape of a thin film on this electrode, and it considers as a hole injection layer. 
Although the thin film-ized approach in this case has a spin coat, the cast, 
vacuum deposition, etc., its vacuum deposition method is especially desirable 
from that it is easy to obtain the uniform film and a pinhole not generating. What 
is necessary is just to select the conditions of the vacuum evaporationo so that it 
may become 5nm - 5 micrometers of thickness for example, whenever [ boat 
stoving temperature ] in the range with 50-400 degrees C, the degree of vacuum 



of 10-5 to ten - three Pa, an evaporation rate [ of 0.01-50nm/second ], and a 
substrate temperature of -50-+300 degrees C when adopting vacuum deposition 
on the occasion of thin-film-izing. In addition, although the conditions mentioned 
above change with crystal structures, meeting structures, etc. which are made 
into the class of compound, and the purpose of the molecule deposition film and 
cannot be defined uniquely, it is desirable to limit whenever [ stoving 
temperature / of a boat ] to the temperature which a compound does not 
decompose. Luminescent material is formed into a laminating thin film on the 
above-mentioned luminous layer with a vacuum deposition method after 
formation of this hole injection layer. The vacuum evaporationo conditions in this 
case are the same as the conditions in the case of formation of said luminous 
layer. Subsequently, an electronic injection layer is formed similarly. Then, if a 
counterelectrode is formed by 50-200nm of thickness in vacuum deposition or a 
spatter, the target organic EL device will be created. Here, the sequence of a 
hole injection layer / luminous layer / electronic injection layer may be changed 
into an electronic injection layer / luminous layer / hole injection layer, and may 
be produced in order of an electrode / electronic injection layer / luminous layer / 
hole injection layer / electrode. 

[0051] Moreover, if an electrode, a hole-injection transportation layer, a luminous 
layer, and a counterelectrode are first formed like the organic EL device of the 



above (1) in order to create the EL element of the configuration of (2) anode 
plates / hole injection layer / luminous layer / cathode, the organic EL device of 
the configuration of the above (2) made into the purpose will be created. 
[0052] Furthermore, what is necessary is just to omit formation of a hole injection 
layer and an electronic injection layer, in case the organic EL device of the 
above-mentioned configuration of (1) is created, in order to create the organic 
EL device of the configuration of (3) anode plates / luminous layer / cathode, 
moreover, as the production approach in the case of the component which 
consists of the anode plate / a luminous layer / cathode which inter-electrode 
was made to pinch in the form where it made inter-electrode [ of a pair ] mix a 
hole-injection ingredient, luminescent material, and an electron injection 
ingredient, and was made into the luminous layer For example, [ whether the 
solution which forms the thin film which consists of matter for anode plates on a 
suitable substrate, and consists of binders, such as a hole-injection ingredient, 
luminescent material, an electron injection ingredient, and a polyvinyl carbazole, 
etc. is applied, and ] Or a thin film is made to form with a dip coating method from 
this solution, it considers as a luminous layer, and there is a thing which makes 
the thin film which consists of matter for cathode form on it. Vacuum deposition 
of the component ingredient which turns into an ingredient of a luminous layer 
further may be carried out, and the thin film which consists of matter for cathode 



on it may be made to form on the produced luminous layer here. 
[0053] Luminescence is observed, only when applied voltage is an alternating 
current (alternating current drive) and the organic EL device of this invention 
obtained as mentioned above is in the bias condition that the electrical potential 
difference of plus is impressed to the anode plate side. Moreover, when applied 
voltage is a direct current (direct-current drive), luminescence is always 
observed by impressing the electrical potential difference of plus to an anode 
plate side. 
[0054] 

[Example] Next, a synthetic example, an example, and the example of a 
comparison explain this invention in more detail. 
The synthetic example 1 [0055] 
[Formula 28] 

(CtH B 0)i PHf C— ^2^— (^>- CH 2 P(0C 2 Hs) 2 
0 0 

[0056] It came out, 1.8g of phosphonate expressed was dissolved in 20ml of 
DMSO under argon atmosphere, and potassium-t-butoxide (tBuOK) 1.0g was 
added. Then, N-ethyl carbazole-3-carboxy aldehyde 2.0g was added, and it 
stirred at the room temperature for 5 hours. The powder of a **** result and 



yellow deposited in 100ml of methanols to the obtained reactant. It is 12 to this 
powder. When the included benzene solution was made to add and recrystallize, 
powder with a yellow of 0.8g was obtained. The melting point of the obtained 
product was 300 degrees C or more. 

[0057] Moreover, proton nuclear magnetic resonance (1 H-NMR spectrum), an 
infrared-absorption (IR) spectrum, and the measurement result of elemental 
analysis are shown below. 

** 1 H-NMR (solvent: CDCI2, standard:tetramethylsilane (TMS)) 

delta(ppm) =6.9-8.5 (m, 26H: H of a main biphenylene ring and a carbazole ring) 

delta(ppm) = 4.3 (q, 4H: methylene of an ethyl group (-CH2-)) 

delta(ppm) = 1 .4 (t, 6H: methyl of an ethyl group (-CH3-)) 

** IR spectrum (KBr briquette method) 

nuC=C ; 1600cm-1 (stretching vibration of C=C) 

deltaC-H ; 975cm-1 (deformation vibration outside a field of C-H) 

** Elemental analysis (the inside of a parenthesis is a theoretical value) 

C:88.82%(89.15) 

H: 5.98%(6.12) 

N: 4.45%( 4.73) 

Element configuration: C44H36N2 The compound obtained from the 
above-mentioned measurement result is [0058]. 



[Formula 29] 
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[0059] It came out and a certain thing was checked. 
[0060] The synthetic example 2 [0061] 
[Formula 30] 

(C 2 H 5 0) 2 PH 2 C-<^>-0 CH 2 P(0C2H 5 ) 5 



[0062] It came out, 1 .8g of phosphonate expressed was dissolved in 20ml of 
DMSO under argon atmosphere, and tBuOKLOg was added. Then, N-ethyl 
carbazole-3-carboxy aldehyde 2.0g was added, and it stirred at the room 
temperature for 5 hours. The powder of a **** result and white deposited in 
100ml of methanols to the obtained reactant. It is 12 to this powder. When the 
included benzene solution was made to add and recrystallize, powder with a 
white of 0.8g was obtained. The melting point of the obtained product was 
237-238 degrees C. 



[0063] Moreover, a proton nuclear-magnetic-resonance (1 H-NMR) spectrum, an 
infrared-absorption (IR) spectrum, and the measurement result of elemental 
analysis are shown below. 

** 1 H-NMR (solvent: CDCI2, standard:tetramethylsilane (TMS)) 

delta(ppm) =6.9-8.1 (m, 28H: H of an aromatic series ring and a carbazole ring) 

delta(ppm) = 4.25 (q, 4H: methylene of an ethyl group (-CH2-)) 

delta(ppm) = 1.4 (t, 6H: methyl of an ethyl group (-CH3-)) 

** IR spectrum (KBr briquette method) 

nuC=C ; 1600cm-1 (stretching vibration of C=C) 

deltaC-H ; 975cm-1 (deformation vibration outside a field of C-H) 

** Elemental analysis (the inside of a parenthesis is a theoretical value) 

C:86.53%(86.81) 

H: 5.72%( 5.96) 

N: 4.32%( 4.60) 

Element configuration: The compound obtained from the measurement result of 
the C44H36N2 O above is [0064]. 
[Formula 31] 
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[0065] It came out and a certain thing was checked. 

[0066] The same reaction as the synthetic example 1 was performed except 
having used the phosphonate shown in the synthetic example 3 - the 1st table of 
20 following, the aldehyde, the solvent, and the base. 
[0067] 
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[0069] 
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[0070] 
[Table 4] 
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[0071] 
[Table 5] 
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[0073] The example 1 (tolerance test of a hole-injection ingredient) of reference 
The hole-injection ingredient (H1) used by this invention, (H2), (H15), The 
hole-injection ingredient of (H16) and others 1 which is (referring to U.S. Pat. No. 
4,127,412 specification), and 1-bis(4-G p-tolylamino phenyl)-cyclohexane 
(TPAC); -- N, N, N', and N' - the - tetra-phenyl -4 and 4' ~ the melting point of - 
diamino biphenyl (TPD), and Tg It measured using the melting point 
measurement machine and the differential scanning calorimeter (DSC). The 



obtained result is shown in the 2nd table. 

[0074] 

[Table 7] 
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[0075] The example 2 (thermal degradation measurement 1) of reference 
After performing ultrasonic cleaning for a 25mmx75mmx1.1mm glass substrate 
for 3 minutes using isopropyl alcohol, desiccation nitrogen was sprayed and the 
solvent was removed from the substrate front face. Furthermore, it is this glass 
substrate UV/03 It processed for 3 minutes by the dry stripper (product made 
from SAMUKO International), and the organic substance on the front face of a 



substrate was removed. It fixed to the substrate electrode holder of the vacuum 
evaporationo equipment (product made from Japanese Vacuum technology) of 
marketing of this glass substrate, 200mg (H2) of hole-injection ingredients was 
paid to the resistance heating boat made from molybdenum, and the vacuum tub 
was decompressed up to 1.5x10 to 4 Pa. Then, said boat was heated to 330 
degrees C, H2 was vapor-deposited on the transparence support substrate with 
the evaporation rate of 0.1-0.3nm/second, and the layer of 60nm of thickness 
was produced. The substrate temperature at this time was a room temperature. 
As a result of leaving the obtained thin film in air, it checked that recrystallization 
did not produce after three weeks. 

[0076] The example 3 (thermal degradation measurement 2) of reference 
200mg of TPD(s) was put into the resistance heating boat made from 
molybdenum, and the film was produced like the example 2 of reference except 
having heated said boat to 220 degrees C. As a result of leaving the obtained 
thin film in air, the point becoming cloudy began to arise after about two weeks 
and in the transparence thin film. When this point becoming cloudy was 
observed with the optical microscope, it turned out that it is crystal growth, and it 
became clear that recrystallization had arisen. From the result obtained in the 
above-mentioned examples 1-3 of reference, the hole-injection ingredient used 
by this invention is understood that the melting point and Tg are high and 



thermal degradation is small. 

[0077] What produced ITO by the thickness of 100nm with vacuum deposition on 
the example 125mmx75mmx1.1mm glass substrate (Hoya make) was used as 
the transparence support substrate. Subsequently, after performing ultrasonic 
cleaning for this transparence support substrate in order using propyl alcohol, 
pure water, and isopropyl alcohol, desiccation nitrogen was sprayed and the 
solvent was removed from the substrate front face. Furthermore, it is this 
transparence support substrate UV/03 It processed for 3 minutes by the dry 
stripper (product made from SAMUKO International), and the organic substance 
on the front face of a substrate was removed. It fixed to the substrate electrode 
holder of the vacuum evaporationo equipment (product made from Japanese 
Vacuum technology) of marketing of this transparence support substrate, and 
200mg (Alq) of aluminum complexes of 8-hydroxyquinoline was put into the 
resistance heating boat made from molybdenum, and 200mg (H2:BCzVBi) of 
hole-injection ingredients was paid to another boat made from molybdenum, and 
the vacuum tub was decompressed up to 1x10 to 4 Pa. Then, said boat of H2 
entering was heated to 330 degrees C, H2 was vapor-deposited on the 
transparence support substrate with the evaporation rate of 0.1-0.3nm/second, 
and the hole injection layer of 60nm of thickness was produced. The substrate 
temperature at this time was a room temperature. Subsequently, 50nm 



laminating vacuum evaporationo was carried out from another boat on the hole 
injection layer, having used Alq as the luminous layer, without taking this out 
from a vacuum tub. The boat temperature at this time was [ 0.2-0.4nm /and the 
substrate temperature of 240-250 degrees C and an evaporation rate ] room 
temperatures a second. The obtained laminating was taken out from the vacuum 
tub, the mask made from stainless steel was installed, and it fixed to the 
substrate electrode holder again. Next, magnesium ribbon 1g was put into the 
resistance heating boat made from molybdenum, and another resistance 
heating filament made from a tungsten was equipped with Ag500mg. Then, the 
vacuum tub was decompressed up to 2x10 to 4 Pa, the above-mentioned boat 
was heated, another boat also heated Ag to the evaporation rate of 
0.1-0.2nm/second, and coincidence, and magnesium was vapor-deposited with 
the evaporation rate of 1-2nm/second. Thus, on the luminous layer, 150nm 
laminating vacuum evaporationo was carried out, and magnesium and the mixed 
metal electrode of Ag were used as the counterelectrode. As a result of 
impressing direct-current 8V by making an ITO electrode into an anode plate, 
having made this mixed metal electrode as cathode, currents are 23 mA/cm2. 
Extent flow and a green homogeneity light were obtained. 700 cd/m2 and the 
luminous efficiency of luminescence brightness were 1 .2-lumen/W as a result of 
spectrometry. Moreover, as a result of performing life test for this component in 



nitrogen-gas-atmosphere mind, it is initial brightness 100 cd/m2. The half-life 
was 600 hours. 

[0078] The organic EL device was produced like the example 1 except having 
used the compound shown in the 3rd table as an example 2-19 hole-injection 
ingredients. The result of the evaluation trial performed like the example 1 is 
shown in the 3rd table. 
[0079] 
[Table 8] 
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[0080] What produced ITO by the thickness of 100nm with vacuum deposition on 
the example of comparison 125mmx75mmx1.1mm glass substrate (Hoya make) 
was used as the transparence support substrate. Subsequently, after performing 



ultrasonic cleaning for this transparence support substrate in order using propyl 
alcohol, pure water, and isopropyl alcohol, desiccation nitrogen was sprayed and 
the solvent was removed from the substrate front face. Furthermore, it is this 
transparence support substrate UV/03 It processed for 3 minutes by the dry 
stripper (product made from SAMUKO International), and the organic substance 
on the front face of a substrate was removed. It fixed to the substrate electrode 
holder of the vacuum evaporationo equipment (product made from Japanese 
Vacuum technology) of marketing of this transparence support substrate, and 
200mg of TPD(s) was put into the resistance heating boat made from 
molybdenum, and 200mg of Alq(s) was put into another boat made from 
molybdenum, and the vacuum tub was decompressed up to 1x10 to 4 Pa. Then, 
said boat containing TPD was heated to 220 degrees C, TPD was 
vapor-deposited on the transparence support substrate with the evaporation rate 
of 0.1-0.3nm/second, and the hole injection layer of 60nm of thickness was 
produced. The substrate temperature at this time was a room temperature. 
Subsequently, 50nm laminating vacuum evaporationo was carried out from 
another boat on the hole injection layer, having used Alq as the luminous layer, 
without taking this out from a vacuum tub. The boat temperature at this time was 
[ 0.2-0.4nm /and the substrate temperature of 240-250 degrees C and an 
evaporation rate ] room temperatures a second. The obtained laminating was 



taken out from the vacuum tub, the mask made from stainless steel was installed, 
and it fixed to the substrate electrode holder again. Next, magnesium ribbon 1g 
was put into the resistance heating boat made from molybdenum, and another 
resistance heating filament made from a tungsten was equipped with Ag500mg. 
Then, the vacuum tub was decompressed up to 2x10 to 4 Pa, the 
above-mentioned boat was heated, another boat also heated Ag to the 
evaporation rate of 0.1-0.2nm/second, and coincidence, and magnesium was 
vapor-deposited with the evaporation rate of 1-2nm/second. Thus, on the 
luminous layer, 150nm laminating vacuum evaporationo was carried out, and 
magnesium and the mixed metal electrode of Ag were used as the 
counterelectrode. As a result of impressing direct-current 6V by making an ITO 
electrode into an anode plate, having made this mixed metal electrode as 
cathode, currents are 32 mA/cm2. Extent flow and a green homogeneity light 
were obtained. 900 cd/m2 and the luminous efficiency of luminescence 
brightness were 1 .5-lumen/W as a result of spectrometry. Moreover, as a result 
of performing life test for this component in nitrogen-gas-atmosphere mind, it is 
initial brightness 100 cd/m2. The half-life was 100 hours. This example of a 
comparison has the fault that a component life is short, by degradation and 
thermal degradation by energization, although early luminous efficiency is 
excellent. 



[0081] 

[Effect of the Invention] Like the above, the organic EL device of this invention 
prevents energization degradation, thermal degradation, and pinhole formation, 
and makes reinforcement of a component possible. Therefore, the use as 
components for a display, such as a display of various devices and a light 
emitting device, with the effective organic EL device of this invention is expected. 



